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and every death is dead loss to the owner. Wide and 
stringent restriction will cause greater friction, and 
co-operation by the owner will cease. Restriction, 
There are indications that the Board of Agricul- without slaughter and compensation, is unjust and 
ture has really determined to make an effort for the wij] soon nullify any good which might be derived 
suppression of swine-fever. For some years past the from it. Restrictions over infected areas have been 
Annual Report has referred to the disease in most gyoided because it was known that they would cause 
pessimistic terms. All the difficulties have been | agitation and trouble. Politicians will go great lengths 
3 marshalled up for us ad nauseam. Ithas been more | to gyoid offence, We shall soon see whether the 
than once hinted that the disease was attacked by Board is in earnest. If they are strong enough to 
mistake, and that it would be good policy to again face the County Members, and farmers, and brewers 
relegate the regulations for its control to the Local | who object to restrictions then surely they may also 
Authorities. The most necessary measure—wide venture to resume slaughter of diseased and in-contact 
and rigid restriction on movement in infected areas— swine. So would they achieve success: but with 
was avoided and evaded. Slaughter was carried out half-measures, never, 
as though it were the only essential for success. A} Onanother page will be found the new Swine-Fever 
few years showed the folly of this practice, and the Order which will probably prevent the harm done by 
cost so alarmed the Board that they stopped slaughter dealers. It is signed by another “ Assistant Secretary.” 
to save compensation. Then matters grew worse, Not our special own of the Animals Division. How 


_ many of these officials are there at the Board of Agri- 
so now the Board have begun to PP ly properly con culture? None of them areexperts—except with a pen 


sidered restrictions on movement in infected areas. _ 4]] are “great administrators.” From the War Office 
We are pleaséd to find Norfolk agriculturists crying gown to the Board of Agriculture it is all thesame. The 
out about the harshness and injustice of the law. departments of State are manned by clerks who 
Norfolk men have always shouted when any restric- “muddle on somehow” and keep the experts in sub- 
q tions on disease were sufficiently stringent to do any | jection until utter failure forces them to seek help from 
good. We feel certain when Norfolk agriculturists those who know. 
object to measures for the control of disease that 
those measures are sound and right. | 

The serious thing is that the Board did not apply 
restriction on movement when they slaughtered and —_ We should imagine that to become greengrocer or fish- 
compensated. The compensation would have soft- monger to the Sultan considerable help would result 
ened the feelings raised by restriction. The idea | from having a relative in the kitchen of the palace. Pro- 


Swine-FEvER. 


2 


“ By APPOINTMENT.” 


seems to prevail at Whitehall Place that “slaughter bably the Eastern potentate would take care that the 


: : persons officially selected had some knowledge of pota- 
posers one way of toes and fish. In our own advanced and civilised coun- 
Thi tha moves try we do better than they do in Turkey ; at any rate, 

isis fatuous. The two together form one logical | j¢‘tp¢ following paragraph from The Sportsman is true, 


method. They are not alternative but complementary, we are progressing. | 


and of course, for such a disease as swine-fever,in- “Mr. J. M. Marsh, who acts as starter at many meet- n 
separable. The Board got sick of slaughter because | ings, has received a royal warrant as the horse dentist to i 
it did no good—for want of the complementary re- His Majesty the King. as 


icti : sats : | When we had a Prince of Wales veterinary banquets 
were always graced with one toast, the proposer of which 
ry 8 : 8 invariably referred to the Royal patron of our science and ' 


be made if there were no experience to look back on. art in eulogistic terms. hy 


But, in the light of what has been done successfully This is, without exception, the nastiest insult the , 
and what has been attempted unsuccessfully by the veterinary profession has ever experienced. We have ie 
Board of Agriculture, it seems inexplicable that even winced at some of the actions of the Board of Agricul- iy 


the juni < ical ture, but we never felt so humiliated as we do now. 
aan” office-boy should not see the logic Starter at a race meeting, now horse-dentist by Royal 


ant!! Of the King knows nothi f thi 
The owners of swine are not at all ina nice frame of h 


mind just now, because they have been shabbily | race meetings ” be relegated to the duties he understands. r 3 
treated over the slaughter of diseased pigs. A place Js it a trainer or a stud-groom that has been permitted to . 
with forty pigs, some diseased, is now simply closed, make this appointment ? 4 
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GANGRENOUS (DEMA. 


Mr. C. W. Abrams’ illustrated article on gan- 
grenous cedema in last week’s [tecord interested me 
greatly, as I had a somewhat similar case this 
year. 

The subject was a five year old van gelding which 
had been recently purchased, and had the misfortune 
to fall into the hands of a careless driver. 

On the 28th of January the animal seemed dull, 
and in turning sharply gave evidence of muscular 
pain. 

On the 29th, when taken out to work a large clot 
of blood serum was discharged from one of the 
nostrils, and after working part of the day the horse 
turned lame on a hind leg, was brought home, 
and the leg fomented. I then had the case put 
under my care. The lameness quickly disappeared, 
and left the animal with the symptoms of a very 
bad case of purpura hemorrhagica, with a tempera- 
ture of 105. The animal rapidly grew worse, and at 
night presented every symptom of gangrenous 
odema, as described by Mr. C. W. Abrams, Singa- 
pore, with the exception of the high temperature, 
which fell on the night of the 29th to 103, and on 
the 30th was 102. The pulse, which was 120 beats 
per minute all day on the 30th, became gradually 
imperceptible. The horse died about 8a.m. on the 

Treatment.—First gave febrifuge and stimulant 
medicine and allowed linseed tea, gruel, and milk. 
The head was thoroughly steamed, but as this did 
not afford any relief, tracheotomy with injections of 
solutions of iodine and iodide of potas. The same 
solution was sponged at intervals over the cedema- 
tous surfaces. 

I have treated successfully several cases of both 
purpura and malignant cedema, but never saw a horse 


- with a head swollen to the same extent as the animal 


I am writing about. 
W. O. Rozertson. 


Kttrick Place, Selkirk. 


SEPTIC PNEUMONIA. 


By C. Surron, C.V.S., M.R.C.V.S., North Camp, 
Aldershot. 


Subject.—A bay gelding, seven years old, a draught 
horse in the Royal Field Artillery, was admitted to 
the sick lines on the 14th August, 1901, showing 
symptoms of colic, and was treated in the usual way. 
Next day the pain was less acute, the horse laid 
quietly on his side for longer periods, but as the 
bowels did not act I diagnosed the case as one of 
impaction, and it was some days before adequate re- 
lief was obtained. 

I need not give details of the treatment, as I regard 
the case as one more of pathological than of thera- 
peutic interest, and the most interesting part of the 
narrative is in the sequel. 

I was puzzled on observing that after taking a 
mouthful of food—and he took very little—or even a 
drink of water or gruel the animal eurved his neck 
pawed the ground as if choking, rolled on to his back, 


and appeared as if gasping for breath. This contin- 
ued for about a week, when the bowels commenced to 
respond freely. I then noticed a thick, foetid, creamy 
discharge from the nostrils which came on suddenly, 
and for which I was unable satisfactorily to account. 
The animal would feed in a fitful manner, but grad- 
ually wasted away until the 30th ult., when he quietly 
dropped down and died. 

Prior to admission he had been doing his regular 
work without complaint, except that for the last month 
or two he did not seem to thrive as well as usual, 
but was, nevertheless, in good condition, and was 
looked upon as one of the best horses in the 
Battery. 

The autopsy revealed a large abscess pressing on 
and constringing the cesophagus close to its entrance 
to the stomach. 

I submitted this part of the cesophagus, a portion 
of the stomach, and a piece of lung for inspection to 
Veterinary-Major Moore, A.V.D., at the Army 
Veterinary School, who kindly reported: ‘I have 
examined the cesophagus, stomach, and porticn of 
lungs you sent me. The cesophagus shows signs of 
disease of long standing—one abscess containing 
inspissated pus and septic matter. The abscess was, 
as you say, undoubtedly the cause of vomition. The 
stomach presented one peculiar perforation ; the per- 
foration of the mucous membrane being of long 
standing, but that of the serous membrane recent. 
The lungs I found acutely diseased septic pneumonia, 
caused by absorption of septic material from the 
abscess above mentioned. Judging from the appear- 
ance of the lungs the disease must have run a rapid 
course.” 

I will not weary your readers with further details, 
but in conclusion I would offer the suggestion that 
the encapsuled abscess was ruptured during one of 
the paroxysms (after which the straining and chok- 
ing symptoms subsided) and so set free the septic 
matter which induced the fatal pneumonic seizure. 

Was the abscess, also the perforation, caused by 
the accidental swallowing at some time of, say, a 
piece of sharp flint or other foreign body in the food ? 
I searched for but failed to find anything of this 
nature at the post-mortem examination. : 


ABSTRACTS FROM FOREIGN JOURNALS. 


Potice ReGuLatTions CONCERNING THE SALE oF Cows’ 
MILK IN Lassa AND NEIGHBOURHOOD. 


(1). Butter showing more than ten degrees of! 
rancidity or more than sixteen per cent of water 
must, if offered for sale, be put on a platter or in @ 
cloth or in a vessel with a plainly visible and readable 
notice : ‘* Not suitable for use in the raw state,” and 
in the second place a plainly visible and legible notice 
must be displayed that the sample contains more 
than sixteen per cent. of water. 

(2). Anyone engaging in the milk trade must give 
notice in writing of this and the eventual place of 
sale of the milk to the police authorities of the place, 
at least 24 hours previously. 
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Those tradesmen already possessing such a place 
of sale have to give a like announcement at the 
latest on the day of the coming into force of this 
order. 

(8). Fresh cows’ milk must only be sold as full 
milk, as skimmed milk, or as centrifugal milk. 

Full milk is milk to which nothing is added and 
nothing taken away, and which at a temperature of 
15 degrees C. bas a specific gravity of at least 1028, 
and fatty constituents of at least 2-7 per cent. 

Skimmed milk is cows’ milk from which the cream 
is wholly or partly taken away, without employment 
of artificial means, and which at a temperature of 15 
degrees C. has a specific gravity of at least 1031, as 
well as fatty constituents of at least 0.8 per cent. 

Centrifugal milk is cows’ milk from which the 
cream has been taken by machine power, and which 
at a temperature of 15 degrees C. has a specific gra- 
vity of at least 0032, as well as fatty constituents of 
at least 0-15 per cent. 

(4). The milk brought in for sale must be free from 
all visible uncleanliness and foreign material. Es- 
pecially must it be brought in for sale in such a state 
of purity that on standing a litre of milkin a vessel 
with atransparent bottom for an hour, no sediment 
can be noticed. 

(5). Milk prohibited for sale is such milk (a) as 
is coloured blue, red or yellow or is mouldy or bitter, 
tastes salty or soapy, or is slimy or bad smelling, or 
contains blood residue or clotted blood. (b) Which in 
consequence of parturition has undergone a change, 
or any change within the first six days after parturi- 
tion. (c) Of cows treated for illness by drugs which 
have passed into the milk (arsenic, tartar emetic, hel- 
lebore, opium, eserine, pilocarpine, or other similar 
acting alkaloids). Milk of cows which have suffered 
from anthrax, delirium, pneumonia, madness, pox 
or illness with jaundice, diarrhoea, mammitis, blood- 
poisoning (pyzemia or septicemia), septic metritis, or 
other febrile disease, as well as cows from which the 
afterbirth has not been taken away, or which have 
any unnatural discharges. (d) Ofcows suffering from 
tuberculosis of the udder, wasting or diarrhea 
thrcugh tuberculosis. (¢) To which has been added 
foreign material—meal, sugar, chalk, ice—or so- 
called preservatives—salicylate of soda, salicylic acid, 
boracic acid, and such lilke, 

6.—Milk of cows affected with tuberculosis not in- 
cluded in regulation 5 must only be exposed for sale 
in a boiled or sterilised state. The same applies to 
the milk of cattle suffering from foot-and-mouth 
disease. 

7.—For the storage and transport of milk, only 
clean tin, earthenware, porcelain, or glass vessels 
shall be used, and for the measuring out of this milk 
Only vessels of a definite kind or well enamelled ves- 

sels. Vessels made out of oak or beech wood may 
be admitted for this purpose so long as they are of a 
Shape capable of thorough cleansing, and the whole 
interior quite visible to the eye. 
_ Milk vessels (excepting flasks) must have an open- 
Ing so wide that the hand can easily be admitted into 
them when cleansing. 

The vessels for measuring out milk musthave such 
& sufficient length of handle that the hand of the 
measurer cannot come in contact with the milk. The 


vessels must be cleansed with boiling water or steam. 
Solutions of soda must not be used for cleansing the 
vessels. 

8.—All receptacles used for containing, transporting 
or selling milk must be closed so that the milk there- 
in cannot possibly be contaminated by external in- 
fluences, dust, insects and so on. Also the vessels 
must be covered in the milk wagon or shut up in the 
interior of the wagon. 

Dusters, paper, and such like must not be used to 
cover up the milk, india-rubber used as a covering 
must contain no lead. The receptacles for milk and 
measuring vessels must not be used in any other way 
as for the keeping of fodder, swill, kitchen refuse, and 
such like, and must not be left standing on the 
causeway or footway without custody. 

9.— All transport and traffic utensils must exhibit 
in plain and irremovable lettering the exact quantity 
of milk they will hold. 

Writing pasted on or bound on is not irremovable. 
In closed milk waggons the writing must be on the 
waggon wall over the stop cocks, and then no special 
writing is needed on the single vessels. As traftic 
utensils are understood all those vessels used in carry- 
ing milk to and fro for sale, in storing it up in 
dairies and milk shops and also all flasks and hand 
cans. Standing vessels must be placed in such 
manner that the buyer can read the lettering. 

10.—In trading in milk either by means of wag- 
gons or in any other way vessels containing water 
must not be carried also. 

11. - For storing milk, only dry cool rooms must 
be used, which are sufficiently light, always carefully 
ventilated and cleansed, and never used as either dwel - 
ling, sleeping, or sick rooms, nor yet communicating 
with sick or sleeping rooms. 

12.—All cows especially used as milk givers for 
children must always be kept very clean, and their 
udders carefully cleansed before milking. The milk- 
ers before milking must thoroughly cleanse their 
hands and arms by washing with soap, clean aprons 
must be put on, and also in the remainder of the 
personal attire great cleanliness must obtain. 

Persons having cutaneous eruptions or suffering 
from infectious or loathsome illness must be rigidly 
excluded from milking cows, selling milk, looking 
after milk or being concerned in any way with the 
traffic and trade in milk. 

Illnesses such as measles, scarlatina, diphtheria, 
dysentery, quinsy, typhoid, petechial and intermit- 
tent fevers, small-pox, cholera, which occur in the 
households of milkmen must be notified by the house- 
holder to the head office of the locai police within 12 
hours. 

The head of the police has the right after official 
medical examination, and in cases of threatened 
danger, to have the sick person removed right away 
from the business, or where this would lead to dan- 
ger to the sick person, to have the business closed 
during the continuance of the illness of the member 
of the household. 

13. The houses in which cattle giving milk for 
children specially are stalled must be roomy, clean, 
and well ventilated, with cemented floors easily 
cleansed and not porous, and the cribs also must be 
easily rinsed and cleaned. Only cows giving milk for 
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children must be housed in these stalls, and such must 
be indelibly marked as for that purpose. 

Cows intended for this object must be examined 
by an approved veterinary surgeon and after inocula- 
tion be certified free from tuberculosis. The 
examination must be repeated every three months. 
A book must be kept for recording these examinations 
which must be accessible to the official veterinary 
surgeon and the police when required. The feeding 
of these childrens’ milch cattle with dairy residues is 
forbidden. 

Every illness of such cattle not included in clauses 
five and six, and without prejudice to the written 
announcements to the police authorities for the sup- 
pression of diseases of animals, must be notified to 
the official veterinary surgeon. Such cattle, as well 
as those with digestive derangement, or those ill 
from diarrhoea or urinary troubles or cattle suspected 
of tuberculosis, are to be at once removed from the 
stalls to await the decision of the official veterinary 
surgeon. The milk of such cattle without prejudice 
to clauses 5 and 6 must not be sold as children’s 
milk. The use of fresh straw or of soiled straw or 
of refuse straw material as a bedding in stalls for 
childrens’ cattle is forbidden. 

Where childrens milk is drawn by dairy keepers 
from outside it must be of no higher temperature 
than 10 C. in the vessels used in its transit, and on 
giving away to the consumer it must possess no 
higher degree of sourness than 4° according to Soxleth. 

14. Cream, butter, milk, curdled milk (sour milk, 
stood milk, and thick milk) exposed and for sale 
must be subject to conditions 1, 8, 9,13, and 15 of 
this order. They must only be traded in when 
rightly labelled. Cream must contain fatty consti- 
tuents of at least 10 per cent. 

15. Boiled and sterilised milk must only be sold 
when announced as such. Milk simply boiled must 

Boiled 
milk is milk heated to 100° C. or milk subjected for 
15 minutes to a temperature of at least 90° C. 

Such milk must only be designated sterilised which 
immediately after milking is freed from all organic 
impurities and at the latest 12 hours after milking 
is submitted to a doctor or veterinary surgeon to be 
treated by them with the apparatus known to them, 
and during the heating is hermetically sealed and 
must be delivered to the consumer hermetically 
sealed. Cooked and sterilised milk must contain 
fatty constituents of at least 2°7 per cent.—Ex. 
Berliner Thiertirzt Woch. G. M. 


Reskarcues oN Distemper.—VAccINATION OF THE 
Doe against ArtiriciaL InrectIon By THE SPECIFIC 
Bacmtus or Disremper.*—By M. C. Pursarix 
Assistant in the Laboratory of Dr. Chauveau, In- 


spector-General of the French Veterinary Schools 
Paris. 


In a former paper (1) I pointed out that a spon- 
taneous infection of the guinea-pig was due to a 


“A paper read before La Société de Médicine Vétérinai 
La Presse Vétérinaire, 30th June, 1901, 


(1) Bulletin du Museum 
1898, p. 278. istoire Naturelle, t. ix., 


bacillus the cultures of which were also very virulent 
for the dog. The microbe intravenously introduced 
often caused in this animal a meningo-encephalo- 
myelitis, the symptoms and lesions of which were 
very characteristic. But according to the dose and 
the virulency of the culture the disease ran its 
course in a very different manner; either it was 
acute and led to death in from eight to ten hours, 
or -its course was slower.and took on a gastro- 
intestinal form. 1 had even observed chronic 
forms, with tendinous and articular localisations. 

The general course of this experimental disease 
corresponded in very many of its bearings to the spon- 
taneous affection known as distemper. Also I made 
numerous attempts to discover in dogs dead of the 
spontaneous disease an analogous microbe possessing 
similar specific characters. From cultures made by 
inseminations from the blood, the organs, and the 
pathological fluids various microbes, particularly 
streptococci, were obtained, which when inoculated 
into the dog gave no results. I had got as far as 
this when the important work of Ligniéres on the 
hemorrhagic septicemias appeared. This author 
found in the organism of the sick dog ‘“‘a very long 
bacillus which grows in bouillon peptone without 
rendering it turbid, and forms in it small lumps or 
flocculi which fall to the bottom of the tube. It is 
only after the 20th passage through the guinea-pig 
that the culture presented an uniform turbidity, as it 
does with other microbes of the same genus. 

Study of the Pathogenic Microbes.—The morpho- 
logical and biological characters of the microbe des- 
cribed by Ligniéres being identical with those of the 
bacillus that I discovered in the guinea-pig I 
made fresh attempts to find it in affected dogs. 

I was, in consequence of the kindly help of MM. 
Laurent and Saint-Yves, able to study a great number 
of cases, and in the end I was successful in isolating 
the specific microbe. It was very easily obtained in 
a pure statein making cultures from the blood and 
organs of dogs killed before the period of secondary 
infection had taken place. However, I was some- 
times able to separate accessory bacteria by intra- 
peritoneally inoculating guinea-pigs with cultures 
from the cerebro-spinal fluid. In this case. the 
specific bacillus of the dog grows alone, and if one 
inseminates the bouillon with the peritoneal effusion 
it produces an uniform turbidity due to a microbe 
possessing similar properties to those of the specifiv 
microbe of the guinea-pig; it can only be dis- 
tinguished from it by its feeble virulency for this 
animal. It requires, in effect, from three to four cc. 
of the culture injected into the peritoneum of 4 
guinea-pig to kill it. hi 

Compared with that of the dog, both these mi- 
crobes possess a similar action, and cause almost 
identical symptoms. Intravenously injected they 
produce, according to the dose and the virulency, 
rapid death in from five to ten hours either with 
signs of bulbar intoxication or of an infection 
that evolves more slowly and that takes various 
clinical forms. 

In the case of death rapidly taking place in four or 
five hours, one must attribute the symptoms 42 


| lesions to a soluble poison, because the microbe bas 


| 
Bir 
ae 
4 | 
| 
| 
| 
| 
| | 
| 
| 
| 
| 
| 
| | 
| 
| 
THe | 
ee | 
4 | } 
| 
{ 
| 
f 
| 
aad 
Als 
Tis 4 
3. 
| 
4 
| 
| 
| 
i} ‘ny | 
th 
| 
| 
1 
| tl 
{ 
| fe 
dc 
A 
i} 


September 21, 1901 


THE VETERINARY RECORD 173 


not proliferated and the cultures from the blood are 
very often sterile. 

This soluble poison is with difficulty isolated from 
the microbe ; it does not pass through the filter, and 
heat destroys it. The means which, up to the 
present give the most successful results is the sterili- 
sation of the cultures with aether. Intravenous in- 
jections of these cultures in the dose of 15 to 20 ce. 
produce temporary symptoms of poisoning identical 
to those of the living cultures, namely, vomiting, 
diarrhea, elevation of temperature 2or 3° C. Large 
or repeated doses cause the cachectic state, which 
resembles the natural disease having a slow 
evolution. 

Attenuation of its Virulency.—Cultivated in bouillon 
peptone, the microbe of the dog, as well as that of 
the guinea-pig, becomes progressively attenuated with 
age of the culture. The attenuation takes place very 
much quicker if a6 per cent. glycerine bouillon is 
used instead of ordinary bouillon. In re-inseminating 
the microbe at the end of different periods in ordin- 
ary bouillon, cultures having various degrees of 
attenuation are obtained. To restore the microbe 
its former virulency, it suffices to pass it afresh 
through the organism of the guinea-pig or dog. 

Vaccination of the Dog.—For some lengthy period I 
have obtained with microbe of the guinea-pig a per- 
fect vaccination for this creature as well as for the 
dog. 1 kept for the last two years, in the laboratory 
of M. Chauveau, some severely vaccinated guinea- 
pigs, whose blood possess energetic agglutinative 
as well as preventative properties. 1 have repeated 
similar experiments with the microbe derived from 
the dog and obtained the same success. 

In my first experiments I employed as a vaccina- 
ting substance and as intra-venous injections, the 
cultures attenuated by ether ; but as the method can- 
not be conveniently adopted in practice I have dis- 
carded it. The easier and less dangerous means is 
subcutaneous injection with the attenuated cultures. Into 
young dogs still having their milk teeth I injected 
under the skin of the thigh or belly 2 or 3 ce. of the 
attenuated culture. We found on the next day, at the 
point of incculation, a painful swelling which at the 
end of 48 hours commenced to diminish, and shortly 
after only left a slight induration. No general 
symptoms were observed. If the culture be more viru- 
lent, cedema of the limb or sometimes an abscess is 
noticed ; the temperature is slightly elevated, but 
there is no serious disturbance and the animal soon 

recovers. 

I commenced with a very weak culture which has a 
very insignificant local action, it is the first or weak 
vaccine ; the consecutive inoculations are made with 
increasingiy virulent cultures and repeated three or 
four times. 

_Dogs thus prepared may be tested by two methods, 
either by intravenous inoculation with virulent cul- 
tures or by cohabitation with animals suffering from 
the disease. The dogs that I vaccinated were kept 

or three months in daily contact with distempered 

088, many of which even lived in the same place. 

‘Mong other things I smeared the nostrils with the 

ischarge but did not get any results. 


But as the control animals, under these conditions, 
did not all take the disease I had to complete my 
demonstration by the first method. 

If we tested the vaccinated dogs by intravenous in- 
jections they resisted, whereas the control dogs died 
or became very ill. 

The simple examination of the two dogs that I 
bring before you shows better than I am able to de- 
scribe the results of the test inoculation in the vac- 
cinated dog and in the control dog. The first does 
not manifest anything appreciable, it is bright and 
lively. The second, to the contrary, having been ill for 
the last 18 days, is to-day in a condition that enables 
a diagnosis to be made at first sight. The clonic 
twitchings which affect the limbs of the right side, 
the dessicated crusts round the eyelids and nostrils, 
the bluish opal tint of the cornea, the existence of 
pustular vesicles in the arch of the groin and on the 
belly, the sadness and depression, all indicate that it 
has the characteristic chronic nervous form of dis- 
temper. 

In summary, young dogs that receive several re- 
peated inoculations with the attenuated cultures of 
the specific bacillus resist the natural as well as they 
do the experimental infection. Therefore the pro- 
blem of vaccinating dogs to prevent distemper is 
proved to be solved, and the method of preventative 
inoculations introduced into practice are likely to 
render the greatest service to breeders. 

ae 

After reading this paper the members of the Société 
de Médecine Vétérinaire Pratique, Paris, at the re- 
quest of M. Phisalix, appointed a commission com- 
posed of 11 of its members to inquire into and test 
his results. 

H. G. 


VETERINARY SOCIETIES. 


NORTH OF ENGLAND 
VETERINARY MEDICAL ASSOCIATION. 


A quarterly meeting was held on Friday, August 16th, 
at the County Hotel, Newcastle-on-Tyne. The President, 
G. R. Dudgeon, Esq., occupying the chair. The follow- 
ing members were present: Messrs. D. McGregor, J. 
W. Rider, J. Goften, J. B. Nisbet, C. 8. Hunting, G. M. 
Mitchell, and H.S8. Elphick, hon. sec. The following 

entlemen honoured the Association with their presence: 
Messrs. C. Stephenson, F.R.C.V.S.; R. Goodfellow, 
R. F. Watson, M.R.C.V.S.; W.C. Croudace, M.R.C.V.S.; 
and the Essayist, W. Hunting, Esq., F.R.C.V.S. 

The minutes of the last meeting, on the motion of the 
President, were taken as read. 

The PRESIDENT in introducing Mr. Hunting, apologised 
tothe members present for having had the subject of 
Glanders so often. The last two meetings had consisted 
of discussions on glanders, but we would all learn a great 
deal to-day from Mr. Hunting. He apologised for the 
small attendance tu meet Mr. Hunting. 

Mr. HuntING apologised for not being present at the 
last meeting, but he had fallen ill on the way. 


(* Glanders—Its Spread and Suppression,” see p. 130.) 
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DIscussION. 


The Prestpent : Gentlemen, you have heard a most 
elaborate and well thought-out paper. Mr. Hunting 
would perhaps like some of your ideas as regards stamp- 
ing-out of the disease. I therefore call first upon Mr. 
Mitchell to give us some opinion upon the subject. 

Mr. MrrcHett apologised for having missed the 
earlier part of the paper. He had not seen Glanders 
for 16 years. In his opinion slaughter ought to be com- 
pulsory, and every authority should be alike in compen- 
sation. He thought that all animals should be put 
on the same footing, and that it would be unfair to keep 
valuable animals for retesting. He thanked Mr. Hunt- 
ing for his essay, 

Mr. Nispet has not seen a case since leaving college 
It is no doubt a very serious disease, and especially in 
pits where so much depends on horses and ponies. As 
regards the supposed cure of horses at Glasgow he was 
very pleased to hear Mr. Hunting’s remarks as to the 
whole affair being uncertain and ridiculous. Mallein as a 
cure might not be infallible. The local authorities 
should all be made to adopt similar measures under the 
Board of Agriculture. 

Mr. McGrecor stated that glanders was very preva- 
lent when he first arrived in the North. It created munch. 
hard labour in the pits, and was first brought to his pits 
by a dun horse which never got any worse himself and 
died of old age. 

Mr. C. S. Hunting related a recent outbreak and 
begged to bring the history of those left to the atten- 
tion of the gentlemen present. 

Mr. Riper thanked Mr. Hunting for his kindness 
in reading such an interesting paper. He repeated the 
history of the case as reported at the last meeting of the 
Association. 

Mr. Gorron had had very small experience of this 
disease. Was he to understand from Mr. Hunting that 
an Authority has no power to act except printed regu- 
lations are issued by that authority ? 

Mr. Watson, who has lately returned from Sonth 
Africa, stated that there they were very lax about tak- 
ing the temperatures of inoculated animals, going al- 
most solely by the local reaction. He wished to ask Mr. 
Hunting if he could give some idea as to how long the 
disease, when latent, was in breaking out ; also why 
mules developed glanders so quickly ; and why they 
needed twice the ordinary dos2 of mallein. He asked 
Mr. Hunting whether he had noticed that the injection 
of mallein seemed to have a beneficial effect on non- 
glandered animals sutfering from cold, debility, etc. 

Mr. H. 8. Ecpnick asked Mr. Hunting if it was not 
possible for a horse to overcome glanders himself, 
just as a human being would overcome some diseases. 

The PrestpENT begged to thank Mr. Hunting for 
bringing this so important essay before them. He had 
no question to put as to infection by assimilation or 
respiration, except that he would like to know why the 
lungs are affected if the germ be assimilated. He remem- 
bered that at one time in a stud of horses he could go 
and pick out the one which would be the next to go, 
though all these were clinically diseased. There were 
many cases of lymphangitis in those days and most 
developed into farey—ulcerated lymphangitis. In re- 
gard to the question asked by Mr. Gofton he agreed with 
that gentleman that the duties as regards the Local 
Authority were not quite clear, yet we must act up to 
thelaw. In his opinion the only way to stamp out 
glanders in the country was in the hands of Mr. Hunt- 
ing and other London veterinary surgeons. London is 
the hot-bed, clean 2¢ out and the country would soon be 
clean. He understood that if a veterinary inspector 
suspected a horse of glanders that horse could be shut 
up. The owner knowing the law cau vause all clinically 
diseased animals to be killed, has his killed, after which 


he has his others tested and sells the reacting ones—so 
spreading the disease. ; 

On the motion of the President, seconded by Mr. Mc- 
Gregor, a hearty vote of thanks was accorded Mr. Hunt- 
ing for his kindness in reading the a 

The President afterwards entertained several gentle- 


men present to tea. 
H. 8S. Hon. Sec. 


THE VETERINARY MEDICAL ASSOCIATION 
OF IRELAND. 


A general meeting of the above Association was held 
at the Gresham Hotel, Dublin, on August 27th, to which 
the entire profession in Ireland was invited. The follow- 
ing members were present :—Messrs. M. Hedley, chair- 
man, Vet.-Col. C. Steel, A. Dobbyn, J. Holland, J. V. 
Daly, F. C. Mason, J. F. Healy, W. Russell, C. Rea, 
W. A. Byrne, P. J. Howard, Prof. A. E. Mettam, A. J. 
Beckett, J. J. Kelly, and J. McKenny. 

The following visitors were present: Messrs. E. B. 
McLay, T. Nunan, W. Cargill Patrick, J. Watson, J. B. 
Dunlop, A. C. Stewart (Cardiff) and A. S. Lawrie 
(Belfast.) 

Mr. Joun Werr Wuirecross was ballotted for and 
unanimously elected a member of the Association. 

Mr. GrorGE DuNNE, of Kingstown, was proposed for 

lection by Mr. W. H. Wilkinson, and seconded by Mr. 
F. C. Mason. 

Mr. J. B. Duntop exhibited a few living specimens of 
wingless insects under the microscope on glass covered 
with a film of oil. He said “I caught these minute in- 
sects or mites an hour ago on raspberry bushes ; they 
measure from one sixtieth to one hundreth of an inch in 
length, are of a pale pink skin hue, and almost invisible 
to the naked eye ; they can jump about one thousand 
times their own length, and can jump a few inches on 
the surface of water. I have not seen any description of 
them inany standard work. They have no resemblance 
to the Trombidium Holosericeum (harvest bug). They 
have two long tapering straight hind legs, which are 
seldom seen when the insect is alive, these are doubled 
up under the body, except in making an effort to jump 
off the oily glass, when they are extended with almost 
lightning rapidity. These garden pests are active in 
July and August. They bite most men, are very severe 
on women and children with delicate skins, and attack 
dogs also. Minute as these insects are, they soon find 
their way through clothing. Their bite is scarcely felt 
at the moment, but a few hours after a small red fom 
appears accompanied with an iatolerably persistent itc 
which may continue for eight or ten days. Rubbing in 
a little turpentine or dilute ammonia for ten minutes 
affords speedy relief, but these remedies would be too 
severe for a dog. I have known ladies and children 
suffering from these bites treated toa course of medicine 
on the opinion that they were suffering from “ nettle- 
rash,” and eating fruit was supposed to be the cause. 

Mr. F. C. Mason read a paper entitled “ An Elemen- 
tary Survey of Some Skin Parasites of the Domestic 
Animals, with Relation to the Spread of Contagious 
— The paper was illustrated by limelight 
slides. 

In introducing the subject for discussion Mr. Mason 
briefly explained the reason for the use of the word “ ele- 
mentary ” the vind to be read being a sample of the 
lectures which he had been in the habit of giving to lay 
audiences throughout Ireland under the aegis of the 
newly constituted Department of Agriculture. He said 
that he was firmly convinced that the veterinary profes- 
sion had everything to gain from an increase of educa 
tion on veterinary matters if this education is supplied 00 
proper lines. His paper was only in part in MS. form, 
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the remainder being delivered extempore in illustration 
of the lantern slides which were admirably exhibited by a 
professional operator. 

No new facts or theories were brought forward, but 
there wasa rapid survey of skin diseases set out in such 
a manner as to convince laymen of the pecuniary loss 
and personal dangers to which stockowners are liable in 
cases of neglect, and of the benefit to be obtained by tak- 
ing advantage of professional advice. 

Considerable attention was paid to the disease “ red- 
water” or “blood-murrain ” which is so very prevalent 
in parts of Ireland, and which is now proved to be a 
nd the means of transmission being the tick. 

The point on which greatest emphasis was laid was the 
benefit of preventive measures, and among other matters 
introduced was the advisability of employing a veterinar- 
ian to innoculate animals as a preventive of certain 
diseases such as “blackleg.” The paper, which was 
eminently practical, was punctuated with an account of 
episodes which had occurred in the essayist’s practice, 
bearing on the various points under discussion. 


DIscussIon. 


Mr. McKenny said he believed these public 
lectures were to be continued, and the question 
therefore arose who were the most suitable persons 
to deliver the lectures—doctors, laymen, or veteri- 
narians—and he thought they would agree that 
the selection of a lecturer should be from the profession 
to which the subject matter refers, not only as the most 
capable persons to instruct others thereon, but that they 
would judiciously give useful information for the benefit 
of their audience, yet not detrimental to the members of 
the profession to which they belonged. They had lis- 
tened to Mr. Mason’s paper, which, as he had told them, 
was an exact reproduction of the lectures he delivered to 
the public at the request of the Board of Agriculture. In 
his (the speaker’s) opinion the question as to whether 
the hearers would derive much benefit from it or not, or 
that the profession would lose or gain any practice by it, 
was not exactly the problem to which they should con- 
fine their consideration, as there was involved the much 
more serious and deeper question—what were the prin- 
ciples on which these lectures were given? Had the 
lecturer a free hand? Or was he definitely instructed 
to confine his remarks to a given branch of the study of 
diseases, say as to hygiene, and the means of preventing 
the spreading of contagious diseases and infectious ail- 
ments, or the -first aids in the case of accidents and 
disease. From the foregoing remarks, they could readily 
understand that no matter how praiseworthy Mr. Mason’s 
public lectures might be, if the lecturer was at liberty to 
say what he pleased the principle was bad, as another 
brother might be more unscrupulous than he, and conse- 
quently, to the detriment of many, might through self- 
aggrandisement vaunt specifics, his own or those he has 
a pecuniary interest in. However, if these lectures were 
conducted on just and definite principles for the good of 
the public, even though some self-conceited persons in 
their ignorance imagined they had gained from them 
sufficient information to cotlie them to successfully 
treat their own animals, it must follow that the bitter 
experience of their failures must teach them the lesson 
that “a little knowledge is a dangerous thing,” and as “a 
burnt child dreads the fire,” they will cease to play with 
the sharp instruments that cut them. He was anxious to 
learn from Mr. Mason what instructions he received from 
the Department, so that he might be in a position to 
form a correct opinion from direct evidence as to facts. 

r. Watson, of Boyle, Co. Roscommon, remarked 
that although the lecture and slides might have shown 
them nothing new, it had been presented in an interest- 
ing and intelligent manner, and, as far as it went, he per- 
sonally could have no objection to having it delivered to 
country clients. At the same time this was a question 


with two sides, and although he had been told long ago 
that the educated and intelligent portion of the com- 
munity would always prove our best customers, yet he 
still believed that a little knowledge might be a danger- 
ous thing in the hands of sogeen Certainly he be- 
lieved the Irish peasant, or small farmer, compared 
favourably with those of any other country in his know- 
ledge and management of domestic animals, but if these 
lectures extended to the treatment of disease, he (the 
speaker) did not know what might be the result. At any 
rate he considered the Board of Agriculture would then 
be,putting itself in a very delicate position as between 
the practitioner and the public. He could not agree with 
the theory advanced by Mr. Mason that redwater in cattle 
was due to the common tick or any other parasite. 

Vet.-Col. STEEL said he had considerable experience: 
on the subject, and had found that lectures were es- 
teemed decidedly useful when mainly confined to the 
inoculation of hygienic principles, and teaching the pub- 
lic to appreciate the services of veterinary surgeons, ex- 
plaining the evils of empiricism, and the value of the 
scientific education now insisted upon in the qualifica- 
tion of practitioners. With regard to lectures damag- 
ing the interests of veterinary surgeons, he quoted almost 
a complaint from a highly educated chairman (a barris- 
ter) that “it was all send for the veterinary surgeon,” 
also mentioned a remark from a brother professional that 
“these lectures were calculated to do no good ” ; he also: 
stated the fact of three veterinary surgeons attending at 
one place where two at once expressed their approval, 
and the third, who came for the express purpose of 
opposition, was g2nerous enough (at the end of course) 
to admit the utility of such instruction. He endorsed 
the observation made by Mr. McKenny as to the certainty 
of public lectures being continued, and suggested the 
propriety of having lecturers whose loyalty to their pro- 
fession is undoubted. Perhaps the best proof of ap- 
proval of a large number of the profession is the very 
many applications from eminent members when a 
vacancy as lecturer occurs. 

Mr. Patrick (Ballinasloe) : I wish to thank you for 
according me the privilege and pleasure of being present 
at this meeting and making a few remarks on Mr. 
Mason’s paper. I am not a member of your Association, 
therefore I take this opportunity of expressing my ap- 
preciation of your kind invitation. I have listened 
with great pleasure to Mr. Mason’s interesting and in- 
structive paper and enjoyed the lantern slides shewn, 
which were very good iadeed, the lantern used being one 
of the best I have seen ; they seem specially adapted for 
the purpose to which they have been put, viz., County 
Council lectures. Personally Ican see nothing in the 
lectures given to take exception to provided these limits 
are not exceeded, but it is just possible that this much 
may excite a desire in the hearers to get more informa- 
tion on the subject, and I have no doubt they will ob- 
tain it through the medium of weekly and other papers, 
specially edited to suit farmers and stockowners, there- 
fore in course of time it may affect our interests. Some 
of the previous speakers have stated “that the more edu- 
cated our clients become the better it is for ourselves.” 
That depends very much on how we interpret the word 
educated, If it means on veterinary matters, I question 
it. Yet there isno doubt but the educated man is the 
best client when we are called in, although it does not 
follow that our services are required quite as often as 
they would were he less educated. 

Regarding the treatment of animals, like the Chair- 
man, I must sit on the fence for a time before committing 
myself by giving an opinion either way just yet, as we 
do not know how far these lectures may be carried ; Mr. 
Mason certainly has not outstepped the mark anyhow. 
Ido not quite agree with Mr. Mason when he says that 
the average Irish servant makes a very bad nurse for the 
lower animals, or that he is so ignorant as he would have 
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us believe, but rather that he can hold his own, or even 
surpass the qualifications of those in similar circum- 
stances, either in England or Scotland. _ I have found 
them very capable nurses indeed, and quite concur with 
Mr. Watson’s views regarding them. 

Regarding Redwater, I intend procuring some blood 
from the animal when next called to attend a case of the 
kind, and shall endeavour to find the pear-shaped bodies 
described, by microscopic examination of the fluid, as 
these new views are rather interesting. Hitherto we 
have always looked upon it as a dietetic disease. The 
parasite Mr. Dunlop has so kindly exhibited this even- 
ing resembles some of the acari a good deal, even more 
than it does the harvest bug. I would ask whether the 
“single ” or “ double” black-leg vaccine was used by the 
essayist in the cases he mentions. The vaccine is manu- 
factured by Parke Davis & Co., and supplied by Hayes, 
Conyngham, and Robinson, Ltd., Grafton Street. I 
have much pleasure in thanking Mr. Mason for his 
interesting paper. 

Mr. HEALY spoke of Redwater and its prevalence in 
the country this dry season. He asked Mr. Mason how 
he detected these ee bodies he found in the 
blood corpuscles of redwater affected animals which he 
showed on the sheet by limelight. 

Mr. said that a recent experience of his was 
the reverse of Mr. Healy’s, as he had seven cases of red- 
water amongst a herd whilst on a dry farm to which 
drinking water had to be carried, while not one became 
ill after they had been removed toa low-lying farm 
through which a river runs. 

Mr. HEDLEY expressed his approval of the lecture, 
and considered it suitable for delivery to those persons 
interested in the subject. He gave as his opinion that 
such lectures would not tend to injure the practice of 
veterinary surgeons. 

Mr. Mason having replied to the criticisms on his 

per, the Chairman proposed a vote of thanks to Mr. 

unlop and to Mr. Mason, which was seconded by Mr. 
Byrne and carried unanimously. 

The annual supper of the Association foliowed, at 
which the members and visitors were present. 

Jas. McKenny, See. 


(6339) 
ORDER OF THE BOARD OF AGRICULTURE, 
Dated 28th August, 1901. 


Swine-Fever Order of 1901. 


The Board of Agriculture, by virtue and in exercise of 
the powers in them vested under the Diseases of Animals 
Acts, 1894 and 1896, and of every other power enabling 
_ in this behalf, do order, and it is hereby ordered, as 

ollows : 


Cleansing and Disinfection of Lairs, &e., used for Swine. 


1.—(1.) Any building, shed, outhouse, yard, sty, or other 
place used for the temporary keeping or detention of 
swine prior or subsequent to their being exposed for sale 
in or at a market, fair, sale-yard, place of exhibition, or 
other place, public or private, where swine are commonly 
exposed for sale, shall be cleansed and disinfected in 
manner provided by this Article by and at the expense 
of the occupier thereof once at least in every seven days 
if the place has been used for swine during such period, 
and also at any time forthwith upon the receipt of a 
Notice in writing signed by an Inspector of the Board of 
Agriculture or of the Local Authority requiring such 
cleansing and disinfection, provided that this Article shall 
only:extend and apply to the parts of a building. shed 
outhouse, yard, sty, or other place with which a pig or its 
droppings have come in contact. 


(2.) Any part of a place required by this Article to be 
cleansed and disinfected shall be cleansed and disinfected 
in manner following : 


(i.) The part shall be scraped and, where necessary, 
swept, and the a and sweepings and all dung, 
sawdust, litter, and other matter shall be effectually 

removed therefrom ; 


(ii.) The part shall be thoroughly washed or scrubbed 
or scoured with water ; then 


(iii.) A coating of limewash shall be applied thereto. 


(3.) The scrapings and sweepings, and the dung, saw- 
dust, litter, and other matter removed under this Article 
shall forthwith be well mixed with quicklime and be 
effectually removed from contact with swine. 


Cleansing and Disinfection of Pig-Dealers’ Premises. 


2. The provisions of the preceding Article shall also 
apply to any building, shed, outhouse, yard, sty, or other 
place uccupied by a pig-dealer, and used by him for the 
keeping or detention of swine in connection with his trade 
or business of a pig-dealer. 


Cleansing and Disinfection of Vehicles used by Pig- 
Dealers for Swine. 


3. The floor of any van, cart, or other vehicle used by 
a pig-dealer in connection with his trade or business ofa 
pig-dealer for the conveyance of swine along any highwa 
or thoroughfare and all other parts thereof with whic 
any pig or its droppings have come in contact shall be 
cleansed and disinfected in manner provided by this 
Order by and at the expense of the person using the 
same for such purpose as soon as practicable after such 
use and before being again used for such purpose, and 
also at any time forthwith upon the receipt of a Notice 
in writing signed by an Inspector of the Board of Agri- 
culture or of the Local Authority requiring such cleans- 
ing and disinfection. 


Cleansing and Disinfection of Crates, d&c., used by Pig- 
Dealers for Conveyance of Swine. 


4. Any crate, box, hamper, net, rope, or other thing 
used by a pig-dealer in connection with his trade or 
business of a pig-dealer for the conveyance of swine 
along any highway or thoroughfare or on a railway shall 
be cleansed and disinfected in manner provided by this 
Order by and at the expense of the person using the same 
for such purpose as soon as practicable after such use 
and before being again used for such purpose, and also 
at any time forthwith upon the receipt of a Notice in 
writing signed by an Inspector of the Board of Agricul- 
ture or of the Local pe werved requiring such cleansing 
and disinfection. 


Manner of Cleansing and Disinfection of Vehicles, 
Crates, 


5. —(1.) Any part of a vehicle or other thing required 
by this Order to be cleansed and disinfected shall be 
cleansed and disinfected in manner following : 


(i.) The vehicle, or thing shall, if the nature thereof 
so permit, be scraped and, where necessary, swept, 
and the scrapings and sweepings and all dung, 
saw-dust, litter, and other matter shall be effectu- 
ally removed therefrom ; then 


(ii.) The vehicle, or thing shall be thoroughly washed 
or scrubbed or scoured with water ; then 
(iii.) A coating of limewash, or of a solution of car- 
olic acid consisting of one part of carbolic acl 
and twenty parts of water, shall be applied thereto. 


(2.) The scrapings and sweepings, and the dung, saw 


dust, litter, and other matter removed under this Article 
shall forthwith be well mixed with quicklime and 
effectually removed from contact with swine. 
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Powers of Local Authority in case of default. 


6.—(1.) If any person fails to cleanse and disinfect any 
building, shed, outhouse, yard, sty, or other place, or any 
van, cart, or other vehicle, or any crate, box, hamper, net, 
rope, or other thing, in accordance with this Order, it 
shall be lawful for the Local Authority, without prejudice 
to the recovery of any penalty for such failure, to cause 
such building, shed, outhouse, yard, sty, or other place, 
or such van, cart, or other vehicle, or such crate, box, 
hamper, net, rope, or other thing to be cleansed and dis- 
infected in the manner provided by this Order, and to 
recover summarily the expenses of such cleansing and 
disinfection from the person in default. 

(2.) The owner and occupier and person in charge of 
any place, vehicle, or thing to which this Article applies, 
auall bee all reasonable facilities to the Local Authority 
for the carrying out of the provisions of this Article. 


Local Authority to enforce Order. 


7. The provisions of this Order, except where it is 
otherwise provided, shall be executed and enforced by 
thr Local Authority. 

Offences. 


8. Any person failing to comply with the provisions of 
this Order shall be deemed guilty of an offence against 
thejDiseases of Animals Act, 1894. 


Definition of “ Pig-Dealer.” 

9, The expression “ pig-dealer” in this Order means 
a person habitually engaged in the trade or business of 
selling swine (other than swine bred by him) but does not 
include a person who as auctioneer sells swine which are 
the property of another person. 


Existing Regulations. 


10. If the provisions of this Order conflict with the 
provisions of any Regulations as to cleansing and dis- 
infection made by a Local Authority under any Order of 
the Board of Agriculture the provisions of this Order 
shall prevail, but, except as aforesaid, this Order shall 
not affect any such Regulations. 


Commencement. 


i1, This Order shall come into operation on the four- 
teenth day of October, one thousand nine hundred and 


one. 
Short Title. 


12. This Order may be cited as the SwiNE-FEVER 
ORDER OF 1901. 


In witness whereof the Board of Agriculture have 
hereunto set their Official Seal this twenty-eighth 


day of August, one thousand nine hundred and one. 


(L.S.) P. G. Craigie, 
Assistant Secretary. 


A correspondent sends us the following humorous 
story from the front : “A Pretoria train, coming swiftly 
along, aoe a Kaffir boy’s straying pig, and slew it 
So effectually that its remains were scattered for several 
he A British sentry witnessed the occurrence, and 
being hungry—as usual—thought it would not be a bad 
idea to secure some of the fragments for his evening 
meal. He chose the heart and part of the liver. 
Scarcely had he finished his meal when along came 
the Kaffir boy to whom the pig had belonged. Thus 

ommy to him: ‘ Well, Johnny, awfully sorry for your 
but you know your pig is killed.” ‘Oh, yes, 
Put me no care,’ was the Kaffir boy’s response, ‘pig he 
ave measles,’ That night the Tommy was escorted to 

d by his companions, who formed a mock funeral 
enon, all singing or whistling the Dead March in 


EXTRACTS AND NOTES 


THE COMPARATIVE VIRULENCE OF THE 
TUBERCLE BACILLUS FROM HUMAN AND 
BOVINE SOURCES. 

By Mazyck P. Ravenet, M.D., 


Bacteriologist of the State Live Stock Sanitary Board of 
ennsylvania; Lecturer on Bacteriology, Veterinary 
Department, University of Pennsylvania. 


The relation existing between the various types of 
the tubercle bacillus found in man and in the lower ani- 
mals has been the subject of much discussion for several 
years past, and studies of the morphology, biology, and 
virulence have been undertaken with the object of 
determining whether or not constant differences could 
be detected in the organism from these two sources 
sufficient to justify their classification as distinct species. 
From a purely practical standpoint the question is 
narrowed to a study of the bacillus as found in man and 
in cattle, and in the determination of the relation they 
bear to each other. The importance of this study is im- 
mense, not only to the physician anxious mainly for the 

rotection of his — and to the general public who 
ook to the medical profession for guidance in such 
matters, but perhaps even more so to those who are con- 
cerned in the framing of laws and direction of public 
measures looking to the suppression of tuberculosis in 
man and animals. Efforts in this direction often meet 
with strong opposition, and extreme statementsiare made 
on very scanty evidence which render the task of the 
hygienist much more difficult and may result in the 
failure of his purpose. The lack of positive and authori- 
tative knowledge in regard to this matter has in recent 
years led to the adoption of retrograde measures in 
several places. The problem is one that can be entirely 
cleared up only by a long series of observations and care- 
fully conducted experiments, which are tedious and 
exacting and require a considerable lapse of time before 
results can be had. The correct interpretation of these 
results is in many cases not an easy matter. 

The identity of the tubercle bacillus as found in the 
mammalia went unquestioned for many years, and laws 
for the prevention of the transmission of the bacillus of 
cattle to man have been based mainly on this belief. In 
America Dr. Theobald Smith was the first to take up 
the systematic study of the bacilli isolated from various 
of the lower animals and man, and to call attention to 
certain fairly constant differences observed in the organ- 
'isms from the two sources which he considers sufficient 
| to justify classifying them as distinct varieties or races, 
| though his experiments “ show unmistakably the close 
relationship existing among the various cultures 
studied.” Dr. R. R. Dinwiddie, pathologist and_bac- 
teriologist of the Arkansas Agricultural Experiment 
Station (U.S.A.), has carried out extensive experiments, 
in which he has compared the virulence of the human 
and bovine tubercle bacillus, and also human tuberculous 
sputum, with bovine material, for a number of the domes- 
tic animals, his results showing a greater power for both 
the bovine bacillus and material than for the human. 

The vast practical importance of the matter, no less 
than its great scientific interest, was early realised by 
Dr. Leonard Pearson, State Veterinarian of Pennsyl- 
vania, and under his direction we have devoted much of 
our attention at the laboratory of the State Live Stock 
Sanitary Board for more than two years past to the study 
of the tubercle bacillus obtained cen various cases of 
tuberculosis in man and in cattle. In the carrying out 
of this work I have had throughout the efficient assis- 
tance of Dr. 8. H. Gilliland, on whom a large share of 


the labour has fallen, and to whom is due much of the 
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credit in its successful issue. To him and to the several 
physicians who have interested themselves in obtaining 
material for us I beg to oe my obligation. During 
a considerable pcrtion of the time that Part (1) of the 
experiment was in progress Dr. W. G. Shaw was in 
charge of the animals and did much of the work, while 
the bovine material for the inoculations was obtaine 
and prepared by Dr. J. J. Repp ; both of these workers 
were at the time connected with the laboratory. 

Our experimental work has been divided into two 
parts : (1) isolation and study of pure cultures from 
various sources in man and cattle ; and (2) testing the 

thogenic power of tuberculous material of human and 
origin. 


Part I.—IsoLaTION AND Stupy oF PurRE CULTURES 
FRoM Various Sources IN MAN AND CATTLE. 


Method of isolating pure cultures.—The isolation of 
cultures has been obtained by the method devised by 
Dr. Theobald Smith, the principal features of whic 
are as follows :—1. Test-tubes are fitted with a ground 
on cap like that of the well-known Miquel flask. The 
small tubulation in the cap is plugged with glass wool. 
2. The medium is dog’sserum. The animal is bled with 
the strictest aseptic precautions and the blood conducted 
to sterile jars through sterile rubber tubes. The serum 
is drawn off with pipettes and distributed at once into 
the test-tubes, put in the hardening oven, and coagu- 
lated at a low temperature (76° C.) Prepared in this 
way the serum needs no sterilisation and is much 
softer than when a higher temperature is employed. 3. 
The tubes are kept always inclined. 4. The tubercu- 
lous tissue selected for planting in our culture tubes is 
not crushed or rubbed over the surface, as advised in 
other methods. Young nodules from the omentum, 
spleen, liver, or a lymphatic gland are cut out.and a 
block of considerable size is placed on the surface of the 
serum. After remaining from two to three weeks in the 
incubator at from 37°5 to 39° C. the tissue is pressed 
against the sides of the tubes with a stout platinum 
wire ard rubbed over the surface of the medium. Ex- 
amination of the fluid squeezed out of the tissue at this 
time will generally indicate the final result. The tubes 
are replaced in the incubator and within a week or ten 
days colonies of the tubercle bacillus usually appear. 
The nodules for inoculation of the tubes are best ob- 
‘tained from guinea-pigs which are to be inoculated with 
the original matter from which we wish to obtain cul- 
tures. As soon as these show marked illness they are 
chloroformed and the cultures made. In general terms, 
the more recent the lesions the greater the chances of 
successful culture. As a rule, guinea-pigs can be 
killed in from three to four weeks after inoculation. 
If our material is of human origin the inoculation 
should be intra-peritoneal ; if bovine, subcutaneous 
inoculation will generally cause a sufficiently rapid 
involvement of the organs. 5. The incubator should 
contain a dish of water to insure an abundance of 
moisture in the atmosphere. With the same object in 
view it should be opened as seldom as possible. The 
only modification of the above method in our work has 
beeen the addition of a 50 per cent. solution of glycerine 
in water to the serum in such proportion that the result- 
ing mixture contains 5 per cent. of glycerine. This 
seems to make coagulation slightly more tardy, but the 
serum does not dry as quickly, and the growth of the 
tubercle bacillus is facilitated. Serum prepared in this 
manner has beeen employed throughout for the cultures 
used in our inoculations. 

Morphology and cultural characteristics of bacilli ex- 
amined.—The morphology of the bacilli in cultures of 
bovine origin is more uniform and constant than in cul- 
tures from man. The bovine bacilli are short, seldom 
more than two microns in length and averaging less. In 


d | curved and some cultures contain many S-sha 


h | no doubt to their feeble virulence an 


early generations many are seen which are oval, their 


length not more than double their breadth. (They are 
thick and straight. They stain with carbol-fuchsin 
evenly and deeply and beading is markedly absent, even 
in old cultures. The human bacilli are, as a rule, much 
longer from the start and tend to increase rapidly in 
length in sub-cultures. ‘They are generally more rol less 
orm 
as culture M noted below. They stain with per ae 
fuschin less deeply and beading is a marked characteristic, 
often seen in the earliest growth. These characteristics 
are most persistent in cultures on blood serum. On 
glycerine agar, glycerine bouillon, and potato with gly- 
cerine the bacilli from the two sources approach 
each other in appearance and morphology much more 
closely. 

The human cultures isolated have without exception 

rown more luxuriantly than the bovine cultures, though 
in at least two instances (Culture U and Culture BB) the 
first growth was very longin appearing. ‘This was due 
consequent slow 
production of lesions in the tissues of guinea-pigs. 
saprophytic life once established they grew vigorously. 
The bovine cultures are apt to grow as discrete colonies 
in the first culture and for several generations are likely 
to grow as an exceedingly thin layer over a part of the 
medium, resembling closely ground glass. he human 
bacillus can usually be induced to grow on glycerine 
agar in sub-cultures made from the orginal growth on 
blood serum. All attempts to obtain a like result with 
the bovine organism have failed. 

Dogs.—The dogs showed a varying degree of suscepti- 
bility to all the cultures. Both of those inoculated with 
Culture H (bovine) died, one in 59 days, the other in 66 
days. The smaller of the two had shown signs of ill- 
ness for some days before death. The point of inocula- 
tion was well marked in the lung by a mass of tubercles 
2°5 centimetres in diameter. Both lungs were infiltra- 
ted throughout with grey nodules from two millimetres 
to four millimetres in diameter. Both pleural cavities 
contained a considerable amount of purulent effusion. 
The right pleura was roughened, without adhesions. The 
outer surface of the pericardium was thickly sown with 
minute nodules about two millimetres in diameter, its 
interior being smooth. The liver was infiltrated through- 
out and necrotic, giving a nutmeg appearance. The right 
kidney contained a number of tuberculous nodules ; the 
left was congested but otherwise normal. The spleen 
had escaped infection. Through an accident no post- 
mortem examination was obtained on the other dog, but 
from his symptoms for some days before death it is 
reasonably certain that the disease was general, affect- 
ing particularly, perhaps, the lungs. Both of the dogs: 
inoculated with Culture K (human) had to be killed, 
the lesions in both being insignificant. In one the 
only marked change which could be found corresponded 
to the point of inoculation in the lung, where a small 
excavation was found almost completely filled in with 
scar tissue, radiating from the centre in star shape. 
Scrapings from cut surfaces of this area revealed the 
presence of tubercle bacilli. Allthe other organs were 
entirely normal. In the other dog the point of inocula- 
tion was marked by a large nodule in the pleural sur- 
face of the lung. The surfaces of both lungs showed a 
great number of minute nodules. Scrapings from cut 
surfaces revealed tubercle bacilli in small numbers. On 
the external surface of the pericardium was a nodule 
about one inch in diameter, which contained calcareous 
foci encapsulated in dense fibrous material. The medi- 
astinal glands were enlarged and contained a number 
of caseous foci. In all other respects the animal seemed 
normal. 

Horses.—A marked difference was noted in the effect 
of the cultures on the horses. The horse inoculated with 
bovine Culture H showed no ill-effects from the injection 
for some months. In the latter part of March, nearly 
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four months after the injection, some emaciation could | millimetres in diameter, one of which had undergone 
be noted, and the respiration was quickened, being on an ' ceasation. The surface of the spleen was thickly covered 


average 22a minute and somewhat laboured. On April 
lst the temperature averaged 1022” F. The symptoms 
grew slight hy = marked, and on June 25th, six and 
a half months after inoculation, the animal was killed. 
It had lost 40 pounds in weight, though its condition 
was still fair. The costal pleura were extensively 
covered with masses of nodules of from two millimetres 
to 18 millimetres in diameter, averaging nearly 12 milli- 
metres in thickness. These growths were somewhat more 
extensive on the left side than on the right and tended 
to be more isolated and somewhat larger in size. The 
lungs were a greyish pink, the blood-vessels being plainly 
outlined in a delicate network over the surface. They 
were covered with nodules, varying from one millimetre 
up to six millimetres in size and closely packed. Both 
lungs were hard, dense, and devoid of eiasticity, having 
much the feel of liver. At the point of inoculation on 
the right lung a small depression was found filled in with 
a star-shaped cicatrix. This cicatricial tissue was sur- 
rounded with a nodule about 2°5 centimetres in diameter, 
containing cheesy areas and much fibrous tissue. In the 
posterior part of the left lung a tuberculous abscess 
about 2°5 centimetres in diameter was found, and in the 
bottom of the lung several similar in size and character 
were seen. The bronchial glands were enlarged to twice 
their normal size but showed no caseation. The surface 
of the pericardium was studded with minute nodules. 
The thoracic surface of the diaphragm was covered over 
a large portion of its surface with nodules of the size of a 
pea, some of them pedunculated. Among the nodules 
were many shreds of fibrin, some of them 2°5 centimetres 
in length. Similar masses were seen also on the costal 
surface of the lung. The liver, spleen, and kidneys ap- 
peared normal. The horse inoculated with culture K 
(human) showed no clinical evidence of injury. On April 
Ist its respiration was 12 a minute and its temperature 
was 100°5° F. It was killed on June 25th, about six and 
a half months after inoculation. Its condition was good. 
It had gained 95 pounds in weight. There was considera- 
ble fat subcutaneously and about the abdominal organs. 
All of the abdominal organs were entirely normal with 
the exception of the liver, on the surface of which many 
fringes of fibrin were found. In the thoracic cavity 
both pleurze were smooth and shiny except at the point 
of inoculation on the right side, where a mass of small 
nodules with fringes of fibrin were seen. At the point 
of inoculation in the right lung was a cheesy abscess 4 
centimetres in diameter, and incapsulated with dense 
fibrous tissue, the walls being 6 millimetres thick. 
‘Otherwise the lung was entirely normal. In the left 
lung were three small tuberculous nodules about 12 
millimetres in diameter, situated near the surface ; these 
had undergone caseation. The disease was evidently 
non-progressive and was probably retrogressive. 
Goats.—Koth the goats inoculated with Culture H 
{bovine) died, one in 22 days and the other in 26 days, 
the lesions being much the same in both. There were 
thickening of the pleurze and adhesions at the point of 
inoculation ; otherwise they were normal. The lungs were 
covered with myriads of minute tubercles about one milli- 
metre in diameter, which gave a gritty feel tothem. In 
the substance of the lung no tubercles could be found. 
The cut surfaces presented a pneumonic appearance, 
most marked in the smaller of the twoanimals. Scrap- 
ings from a cut surface in any portion of the lung reveal- 
ed enormous numbers of tubercle bacilli. The mucus 
in the bronchial tubes throughout the lungs also con- 
tained large numbers of tubercle bacilli. In the larger 
animal the liver, spleen, kidneys, peritoneum, and diaph- 
ragm were normal. The animal lost 18 pounds in weight 
in the 22 days of its life after inoculation. The smaller 
goat showed involvement of the abdominal organs also. 
The omentum was studded with pearly tubercles two 


with tubercles one millimetre in diameter. In the sub- 
stance of the spleen no nodules could be found, but 
scrapings from cut surfaces showed a large number of 
tubercle bacilli. The liver showed no macroscopic tuber- 
cles, but scrapings from cut surfaces were rich in bacilli, 
and in sections under the microscope tubercles were seen 
with a few giant cells. Microscopic examination of the 
lungs, however, revealed no tubercles. The infection in 
this animal was diffuse and it is considered to be a case 
of tuberculous septicemia. Both of the goats inoculated 
with Culture K (human) gained in weight and were 
killed after six months and 21 days. Both were in good 
condition, having a considerable amount of fat in the 
subcutaneous tissues and around the abdominal organs. 
In the larger animal at the point of inoculation there was 
an area of adhesion to the pleura about eight millimetres 
in diameter. On the surface of the left lung were two or 
three nodules about three millimetres in diameter which 
had undergone caseation. This lung is attached at its 
lower edge to the diaphragm by fringes of fibrin, and 
along this edge a few nodules about 12 millimetres in 
diameter and containing cheesy pus were found. The 
entire surface of the left lung was covered with fringes of 
fibrin of a reddish-pink colour. In both lungs the elasti- 
city was preserved and neither revealed nodules either 
by pom or on section. The left pleura was covered 
with a network of fibrin similar to that seen in the lung ; 
the right was normal. The mediastinal glands were 
much enlarged and calcareous. In the liver two small 
nodules were found near the surface, the organ being 
otherwise normal. In the smaller animal the omentum 
contained upwards of 100 nodules from two to 12 milli- 
metres in diameter. The left lung was attached to the 
pleura at its edge by numerous bands of fibrin and at its 
posterior surface tc the diaphragm in the same manner. 
Along the lower border were a number of nodules about 
six millimetres in diameter which had undergone casea- 
tion. The right lung was normal. The mediastinal 
glands were enlarged and calcareous. The left pleura 
showed 10 or 12 nodules six millimetres in diameter, 
which were cheesy, besides a large one corresponding to 
the point of inoculation. The diaphragm was attached 
to the spleen and to the stomach by bands of fibrin, but 
no nodules were found. The liver was normal ; the por- 
tal glands were enlarged and contained many cheesy 
nodules. The left kidney contained a nnmber of cheesy 
nodules. The right kidney was normal. The mesenteric 
glands were enlarged and several of them contained cal- 
careous areas. 

The comparative virulence of Culture H (bovine) and 
Culture K (human) for puppies and pigs when introduced 
through the alimentary tract was as follows :— 

Puppies.—Four puppies eight weeks old, from the 
same litter, were selected ; two of them received a sus- 
pension in milk of Culture H (bovine), and two a similar 
suspension of Culture K (human), equal amounts being 
given on 10 days—six days in succession, with an inter- 
val of seven days, then four days in succession. The 
regular food was sterilised milk, bread, and boiled beef. 
One only of the four puppies died—the one which re- 
ceived Culture K (human)—death occurring after 57 
days. There wasa generalised tuberculosis most marked 
in the lungs and liver. The other puppy of this pair was 
killed after 85 days. The only lesions found were small 
cheesy nodules on the surface of one lung, in the parotid 
and mesenteric glands. The two puppies fed with Cul- 
ture H (bovine) showed no ill-effects whatever and were 
killed on the eighty-fifth and eighty-seventh days respec- 
tively. Both were in good condition, the only lesions 
found being in the parotid and mesenteric glands, which 
contained minute caseous areas, none larger than 2 milli- 
metres in diameter. 

Pigs.—As with the puppies, four pigs from the same 
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litter, eight weeks old, were taken, two being fed with 
Culture K (human) and two with Culture H (bovine), 
equal amounts of a suspension in sterile water being 
soaked into bread and given for 10 days, with an inter- 
mission of only one day. The regular food was sterilised 
milk, ground oats, bran, and corn meal. All four of the 
pigs died, the average life of the two fed with human 
acilli being 1184 days, as against 1003 days for the two 
which received the bovine culture. One pig of each pair 
lived 123 days, dying on the same day. ‘The total differ- 
ence in gain of weight was only half a pound. All showed 
st-mortem a generalised tuberculosis. While some 
ifferences were noticed in the extent of the disease in 
various organs it cannot be said that these were such as 
to indicate a greater virulence of one culture than the 
other. In all the mesenteric glands were extensively 
diseased, while in one only, fed with bovine bacilli, was 
there ulceration of the mucous membrane of the intes- 
tine. Three of the four showed tuberculous ulceration 
of the tonsils. The remaining one presented no gross 
changes in this gland, but microscopically areas of necro- 
sis, apparently in the lymph follicles, were found, and 
sections stained with carbol-fushsin revealed large num- 
bers of tubercle bacilli. The two pigs which lived long- 
est, one of which had received bovine culture and one 


human culture, both had extensive involvements of the. 


joints, so that for several weeks before death walking 
was almost impossible. 

The result of this experiment is inconclusive as far as 
the puppies are concerned except as showing that they 
are readily infected through the alimentary tract. The 
pigs showed practically an equal susceptibility to the two 
cultures. The ease with which they were infected and 
the extent of the lesions produced in so short atime were 
both most striking features and should serve to put 
farmers on their guard against feeding their swine on 
milk from tuberculous cattle. In Pennsylvania we have 
observed several instances in which neglect of this pre- 
caution has led to considerable loss. 


Part Tests. 


In addition to the study of a number of pure cultures 
obtained from man and cattle we have examined the 
_ pathogenic power of tuberculous material from the two 
sources also, makinga series of inoculations which are as 
nearly parallel as possible. The results of these tests are 
shown in Table V. and Table VI. The plan was to 
inoculate a series of animals with tuberculous tissues 
rubbed into a smooth suspension, and at the same time 
and with the same material to inoculate a number of 
gent which on their death would furnish material 
or another series of inoculations parallel with those 
made directly from the human and bovine tissues. It 
was believed that the material from guinea-pigs would 
more nearly represent pure cultures of the respective 
organisms than would be obtained from the tuberculous 
organs in man and cattle, and that the two sets of ani- 
mals would lend themselves to an interesting comparison 
besides fulfilling the primary object of comparing the 
virulence of human and bovine material. The plan was 
carried out for the bovine material, but failed for the 
human, as all the guinea-pigs died within 48 hours after 
inoculation. The second series of animals were inocula- 
ted with human material from another source and ob- 
tained at a later date. The results, while not entirely 
——_ are nevertheless interesting and valuable. 
Objections to the use of tuberculous material.—There 
are several disadvantages in using tuberculous material 
which were not overlooked in planning this work, 1. It 
is impossible to give accurate doses, for although our 
suspensions may be made of an equal Opacity, and 
counts of equal amounts show approximately the same 
number of bacilli, there is no way of determining what 
proportion of these bacilli are capable of inultiplication, 


2. Material from man almost always contains other bac- 
teria. Our knowledge of mixed infections is too scanty 
to enable us to estimate the part played by these other 
species in determining the result, whether they inhibit 
or aid the action of the tubercle bacillus. The same is 
true of bovine material, although to a less extent, the 
tuberculous foci being more apt to remain inclosed. On 
the other hand, infection under natural conditions is 
always through such mixed material, and this method of 
inoculation approaches in some degree the conditions we 
meet in practice. 

Source of bovine tuberculous material._—-The bovine 
tuberculous material was obtained from a cow, six years 
old, which had shown symptoms of tuberculosis for a 
long time and was finally condemned and killed. Atthe 
necropsy the animal showed a generalised involvement 
of the thoracic cavity with some invasion of the abdomi- 
nalorgans. In the lungs but little tissue approaching 
normal was found and the pleurze were studded with 
small nodules. Many of the tuberculous areas in the 
lungs had undergone caseation. 

The mediastinal glands were enormously enlarged and 
were caseous. Scattered over the peritoneum were many 
nodules. The liver was considerably involved and the 
portal and mesenteric glands were enlarged and caseous. 

Other abdominal organs showed no microscopic lesions. 
Nodules were taken from the pericardium, mediastinal 
and mesenteric glands, the lung, and the pleura. After 
thorough trituration in a mortar, each part separately, 
they were mixed, sterile water was added, and the whole 
was strained through cheese cloth. With this material 
a series of animals was inoculated and at the same time 
a number of guinea-pigs. These all contracted tubercu- 
losis, four dying on the fifteenth day. Portions of their 
organs were prepared in the same way and were used 
for the inoculation of a second series of animals. (See 
Table V.) 

Sources of human tuberculous material.—This material 
was obtained from three bodies, the lungs only being 
used. Two of the three were cases of well marked acute 
miliary tuberculosis, the other a case of chronic phthisis, 
all adults. The material was prepared for injection in 
the same way as described for the oe lh the suspension 
being made as nearly of the same thickness as possible. 
The first series of animals was inoculated with the tissues 
from one of the cases of acute miliary tuberculosis on 
August 27th. A number of guinea-pigs were also inocu- 
lated with the object of having their tissues for a second 
series of inoculations, as with the bovine material, but 
they all died from septicaemia within 48 hours, preventing 
the execution of this plan. With the exception of the 
pigs and the calves inoculated with sputum the other 
animals were inoculated from the two cases mentioned 
above. (See Table V.) 

_ Method of inoculation.—In all the animals the injec- 
tion was made into the lung, the field of puncture bein 
shaven, washed with soap-and-water, next with alcoho 
and ether, and lastly with a 1 in 1000 solution of bi- 
chloride of mercury. The site of puncture was for the 
horses between the eighth and ninth ribs ; for the pigs, 
sheep, and dogs between the sixth and seventh ribs ; and 
for the cats between the fifth and sixth ribs. 

The following are condensed post-mortem notes of the 
animals which were inoculated. : 

Horses.—Two animal were inoculated with bovine 
material. One died after 54 days, with a loss of 195 lbs. ; 
the other was killed after 66 days, having lost 60 pounds. 
In both the disease was mainly in the thoracic cavity. In 
the one inoculated with material direct from the cow both 
lungs were involved throughout. In the other the tuber- 
culous process was confined to the lung into which the 
injection was made and was marked only near the site 0 
inoculation. Two animals were inoculated with human 
material. Both had tobe killed. One was entirely nor 
mal, not even the point of inoculation being discerm!)/€- 
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TaBLE V.—SHow1ne REsuLT oF INOCULATION oF ANIMALS WITH TUBERCULOUS MATERIAL FROM BOVINE 


Anp Human Sources. 


22) 2 | | | ethic” | weighs Loss or gain | 
32 oculation. | | | in weight ied. Killed. | 
| | | | 
Bovine. | 98384 | Horse.| July 14th Intra-pul- 10 | 1205 lbs | roto lbs. | 195 Ibs. loss | Sept. 6th. _ 54 ) 
” g840a} » joth 10 | 1075 » | 1015 4, 60 ,, Nov. 14th, | 66 J 
» | | Pig. » 14th ” 4 | 130 | 52 » August 23rd. = 4o | 
” 9702 ” » 14th ” 4 | ,, 1033 ,, 28 | Oct. r9th. 97 
» 30th ” 5 | | 86, w Sept. r2th. | 4! sot 
» | 9706a) » 3oth ” 5 | 8 » | 2 130 4 August 21st. | | 
» 96974 | Sheep » 14th 5 | 6 » | 7 » 27th. | 
96962 ,, » 3oth 5s | Ga FR. » Ist. | | 32 J 88 
98412 | Dog » 5th 5 | Jan. 15th, 184 
” 80104 » 30th 5 aad 1899. March 2oth, 245 
” 8089a | Cat » 18th - 2.5 | 2508 grams. 1695 grams. 813 grams. | August 18th. =— | 31 | 
» | ,, » 30th ” | 1150, | 107 grams. »  Igth. 
Human. | 8008 | Horse | August 27th ™ 10-1205. Ibs. 1225 Ibs. | 20 ete: os | March 14th, | 199 
» | 808 | Sept. 27th ” 10 1200, «1370 | cath. 168 
” 9704 Pig | August 27th Pe 5 8 » | 100 » | 20 a Dec. oth. | 1899 | 104 | 
” 9842 » 27th ” 5 | | Nov. 8th. | 73 | 
” 98440 ” Nov. | ” 5 79 71 » | Ib. gain.) Dec. 14th. 
8ogsc |, Dec. 14th | | 5 193 = | March 21st, | 97 
” 97050 Nov. gth 5 87 lbs 107 | 20 Ibs.gain.| Dec. 7th. 28 
” Sogyd |, Dec. 7th 5 | » 20th, 13 | 
” 9698 | Sheep; August 27th 5 70 Ibs 74 Ibs. Ibs, gain, March 17th, | 202 
” 9699 ” » ” 5S | 8B | | March 17th, | 202 | 2 
” 12179 Dog Sept. 8th | 28, | 27 loss. | | March asth, 229 6 
» |12180 » | August 27th | 5 29 » 32 » | 3 gain | Oct. 2gth. | 6s 
» {10023 Cat » 27th ” 2.5 2190 grams. August 2gth. | 
» _|10060 ” Sept. 8th | 5 | = _ | March 2oth. | 193 
— 5984 Calf July 29th = 10 =: 108 Ibs. 258 Ibs | 150 Ibs. gain | = | Jan. 14th, | 169 
” 8499 ” » 29th 10 » | | | Jan. 14th, | 169 
” 8050 ” » 16th 10 190 5, | Ist, | 77 
1898. 1324 
8074 Oct. 18th Fed 18 | 30 to 60 224 Ibs. 385» 161 | Feb. 18th, 123 || 
” 8096 ” » 18th 30 » 60] 230 » 359» 120 Feb. 18th, | 123 | 
” 9843¢ August 2nd | Intra-peri- 20 | 161 
| | | 


ue to inoculation with mater 
ation of the other animals. 
snoculated from tissues of pi 


(a) These animals were inoculated with the tissues of guinea-pigs which had died {from general tuberculosis 
ial from atuberculous cow. This material was the same as that used for the inocu- 


(6) Inoculated from tissues of pig 9842. (c) Inoculated from tissues of pig 9844. (d) 
g 9705. (e) Inoculated from tissues of calf 8049. (/) Inoculated from tissues of calf 


In the other the tuberculous process was confined to an 
area five cubic centimetres in diameter, with the point of 
inoculation as a centre. 
“s.—Four animals were inoculated with bovine 
aterial, All died in an average period after infection 
yee days, The two which received the bovine material 
ated f Ived 68} days, as against 33 days for those inocu- 
the Acer the guinea-pigs. In all of them the lungs were 
chief seat of the disease, all showing an acute miliary 


tuberculosis of both organs. In the two inoculated 
directly from the cow the abdominal cavity was invaded 
to a limited extent, tubercle being seen only in the 
mesenteric glands. Six animals were inoculated with 
human material. Five died and one was killed. The 
average length of life of the two inoculated directly from 
man was 884 days ; for the three inoculated with tissues 
of other pigs which died the average was 22 days. In 
the first two the lungs were invaded throughout with 


= 
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VI.—Snowinc ComMpARATIVE Extent or LEsIons PRODUCED BY INOCULATION OF HUMAN AND 
BovinE MATERIAL. 


Bovine material passed 


—_ | Bovine material direct. through guinea-pigs. 


| 
| Human material passed 
Human material direct. through other _ 


Horses .../Extensive disease of thoracic] Extensive involvement of 


One horse limited involvement of _ 


cavity. ungs. one lung. The other was normal 
throughout. 
igs i i i tensive disease of thoracic Extensive disease of thoracic Rapidly fatal; v acute pro- 
cavity, cavity. cess confined to lungs. 


Slower process in one, con- 
fined to lung and pleura of one: 
side. 


Sheep ...|Extensive disease of thoracic|Extensive disease ot thoracic!Limited involvement ef one lung _ 


cavity. cavity. and pleura of same side in one 
y po The other normal through- 

out, 
Dogs ...|Extensive disease of thoracic) Limited involvement of one Limited involvement of pleura and — 

| cavity. pericardium in one animal. In the 

other extensive disease of thoracic 

Cavity. 
Cats .../Extensive disease of thoracic/Extensive disease of thoracic Normal throughout. 

cavity and spleen. cavit and mesenteric 
glands. 


miliary tubercles and one showed areas of pneumonic 
character. In neither was the abdominal cavity involved. 
Of the four pigs inoculated with material from the other 
pigs which had succumbed to inoculation with human 
tissues three presented a diffuse tuberculous pneumonia, 
rapidly fatal, one living only 13 days. The remaining 
po was normal with the exception of the right lung 
and pleura. Both visceral and parietal pleurz were largely 
covered with nodules from two millimetres to 12 milli- 
metres in diameter, many of them caseous. The lung was 
dense throughout and contained many caseous areas, most 
marked near the surface. 

Sheep.—Two animals were inoculated with bovine 
material. Both died, the one inoculated directly with 
bovine material in 44 days and the other in 32 days. 
Both were considerably emaciated and in both the disease 
was confined almost entirely to the thoracic cavity, the 

. spleen being the only abdominal organ involved, and this 
only slightly so. In both the lungs showed hepatisation, 
more marked in the one inoculated with the tissue of the 
guinea-pig. Two animals were inoculated with human 
material. Both were killed 202 days after inoculation. 
One was entirely normal with the exception of an area in 
the right lung five centimetres in diameter at the point 
of inoculation, in the centre of which was a caseous ab- 
scess, the pus containing many tubercle bacilli. The 
second animal was normal throughout. 

Dogs.—Two animals were inoculated with bovine 
material. The dog which received the bovine material 
direct became markedly ill, much emaciated, and died 
after 184days. The pleural surfaces of both lungs were 
covered with minute nodules and were almost completely 
consolidated. In the right lung at the point of inocula- 
tion wus a small abscess 2°5 centimetres in diameter. The 
dog inoculated with tissues from the guinea-pigs showed 
little effect from it and was killed after 245 days. The 
only lesion found was an abscess cavity 12 millimetres 
in diameter at the point of inoculation in the right lung 
scraping from the wall of which contained many tubercle 
bacilli, Two animals were inoculated with human 
material. One was killed after 229 days. The only evi- 
dence of disease was the presence of numerous minute 
nodules on the pleural surface of both lungs and a few 
on the pericardium. The lungs were otherwise normal. 
The second dog began to cough after six weeks, lost flesh 
rapidly, and died: on the sixty-third day. Both pleurze 
contained six ounces of sanguinolent pus. Both lungs 
were the seat ot an extensive miliary tuberculosis and at 
the point of inoculation in the right lung was an abscess 


cavity seven centimetres long by 2°5 miliimetres in dia- 
meter. The abdominal organs were not involved. 

Cats—Two animals were inoculated with bovine 
material. Both became rapidly ill, one dying in 20 days. 
and the other in 31 days. In both the lungs were the 
seat of an acute miliary tuberculosis. In the one which 
received the bovine material direct the spleen contained 
a number of cheesy areas. In the other the mesenteric 
glands were enlarged and cheesy. The more rapid pro- 
gress of the disease in the latter was probably due to its 
smaller size and the larger dose. Two animals were ino- 
culated with human material. One cat died after two 
days and has not therefore been included in the averages. 
The second was killed after 193 days and was found to be 
normal throughout. Not even the point of inoculation 
could be determined. 

Summarising these cases, 12 animals were inoculated 
with bovine material. Ten of these died, while two sur- 
vived—the horse and the dog, which received the tissues 
of the guinea-pigs. Fourteen animals were inoculated 
with the human material, of which eight died and six 
were killed. For most of the animals the tuberculous 
material direct from the cow seemed to be the more viru- 
lent. The sheep and pigs were exceptions to this—the 
pigs notably so, those receiving the tissues of guinea- 

igs dying in 33 days, as against 684 days for the others. 

he averages of life after inoculation given in the table, 
as wellas the greater mortality, show strikingly the in- 
creased potency of the bovine material over that from 
man. This difference is further brought out by the ex- 
tent and character of the lesions produced by the one and 
the other, as shown in the post-mortem notes above and 
in Table VI. 

Infection of calves with human tuberculous oe 
The results of this experiment are included in Table Vy} 
the details, which are of considerable interest, beingsup- 
plied here. 

_ A calf (5984), aged five weeks, weight 108 pounds, was 
inoculated intra-peritoneally with 10 cubic centimetres 
of sputum from an advanced case of tuberculosis at the 
University Hospital on July 29th, 1898. The patient 
from whom the sputum was obtained was a young adult 
who had been ill for about one and a half years, and had 
been expectorating freely for one year. A cavity ha 
been observed in the left ene about eight months before 
the sputum was obtained. Death occurred svon after. De 
yond some slight elevation of temperature this calf show 
no effect whatever from the inoculation. On November 
3rd it was tested with tuberculin but gave no reaction. 
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‘When it was killed on January 14th, 1899, it weighed 256 
pounds, an increase of 150 pounds. It was in good con- 
dition and showed no tuberculous lesions in any part 
of we! body. The site of inoculation could not Le deter- 
mined. 

A calf (8499), aged five weeks, weight 131 pounds, was 
inoculated on July 29th, 1898, with 10 cubic centimetres 
of sputum of a patient at the University Hospital. This 

tient was an adult male, a miner by occupation. He 
ad been under treatment for nine months. At this 

riod the apices of both lungs were consolidated. He 
ada cough for two years, lost flesh, and had one severe 
hemorrhage. He expectorated a large amount of muco- 
purulent sputum. This calf showed an elevation of tem- 
rature which continued almost without intermission 
for three months, reaching as high as 105'8° F. in August 
and September. On November 3rd it was tested with 
tuberculin and gave a reaction. It was killed on Jan. 9th, 
1899, weighing 265 pounds—an increase in weight of 134 
pounds It wasin fair condition. There wasa nodule in 
the peritoneum at the site of inoculation. In the omen- 
tum were numerous calcareous nodules of the size of a 
hazel nut and one softened nodule of the size of a hen’s 
egg, which contained inspissated purulent material, and 
five smaller ones of the same character. The lungs, liver, 
and spleen were normal, but on the pleural surface of the 
diaphragm there was 2 deposit of fibrin which contained 
several well-defined nodules. On the abdominal sur- 
face of the diaphragm was a small amount of grape for- 
mation. 

A calf (8049), aged about four weeks, was inoculated on 
May 16th, 1898, intra-peritoneally, with 10 cubic centi- 
metres of sputum from an advanced case of pulmonary 
tuberculosis at the University Hospital. The sputum 
contained many bacilli. Beyond a slight cough, which 
was noticed in July, it showed no symptoms of discom- 
fort and grew rapidly. It was tested with tuberculin on 
July 30th and gave good reaction. It was killed on Aug. 
Ist ; its weight was 340 pounds and its condition was 
good ; there was a large amount of fat. On the surface 
-of both lungs and on the pleural surface of the diaphragm 

was a fibrinous deposit. In the cervical lobe of the right 
lung a few small nodules were found on section. The 
mediastinal and bronchial glands were somewhat enlar- 
ged. The omentum contained a few nodules, and one, 
about one inch in diameter, which had undergone soften- 
Ing, the contents being rich in tubercle bacilli. The 
on showed a number of nodules. About one-half of 
the mesenteric glands were enlarged and showed cheesy 
degeneration. An emulsion from the centre of the soft- 
ened nodule in the omentum and from portions of the 
spleen was made and 20 cubic centimetres injected intra- 
peritoneally into anotber calf four weeks old, weight 108 
pounds, on August 2nd. Beyond a slight cough, noticed 
on October 10th, the animal showed no ill-effects from 
Inoculation. It was killed on January 10th, 1899 ; its 
condition was good. The omentum was adherent to the 
peritoneum at the point of inoculation and contained some 
10 nodules of about the size of a pea. In every other 
respect the animal was entirely normal. 

A calf (8050), aged four weeks, was inoculated on May 
16th, 1898, with sputum from an early case of pulmonary 
tuberculosis at the University Hospital. The sputum 
contained a large number of tubercle bacilli. Soon after 
Inoculation the temperature of the calf rose and contin- 
ued high, with some remissions, until it was killed. Its 
appearance was bad, the coat was dry and rough and the 
respiration was rapid. It was tested with tuberculin, 

ut the temperature was too high for results. It was 
tilled on August Ist, weighing 190 pounds. On the sur- 
_ of both lungs there was a slight deposit of fibrin and 
rection a number of hemorrhagic areas were observed 
poe oth. The mediastinal and bronchial glands were 
ab arged and congested. The abdominal cavity contained 

out 12 ounces of bloody serum. The peritoneum was 


thickly studded over its entire surface with nodules from 
one millimetre to 12 millimetres in diameter, fibrous in 
character. In many places these nodules had massed to- 
gether, forming tumours, some five centimetres in diame- 
ter, which were dense and fibrous. The spleen contained 
many nodules both on the surface and throughout its 
substance. The whole omentum was thickly studded 
with nodules from two millimetres to 12 millimetres in 
diameter : besides these there were three large masses, 
dense and fibrous in character, two of which were 15 
centimetres long by seven centimetres wide, and 12 milli- 
metres thick ; and the third seven centimetres long, by 
six centimetres wide, by four centimetres thick. The 
abdominal surface of the diaphragm was thickly studded 
with nodules, fibrous in character. The mesentery was 
thickened and contained many nodules of small size. 
The appearance was that of a typical case of grape or 
pearl disease. The mesenteric and mediastinal glands 
were enlarged and somewhat caseous. Twenty cubic 
centimetres of an emulsion made from these glands, 
which contained a large number of tubercle bacilli, were 
injected on August 2nd into the peritoneal cavity of 
another calf, four weeks old, weight 132 pounds. The 
animal showed no ill-effects whatever from inoculation 
and was killed on Jan. 10th, 1899. A careful post-mortem 
examination showed it to be normal in all respects. 
Summarising these cases, four calves of nearly the 
same age received intra-peritoneally 10 cubic centimetres 
of human tuberculous sputum from different sources, but 
in all cases containing a large number of tubercle bacilli. 
One showed no ill effects from the injection except a 
slight rise of temperature, and when killed the necropsy 
was entirely negative. Of the other three, two had per- 
sistent high temperature fullowing the injection, but only 
one showed marked illness otherwise. Post-mortem 
examination proved that all had become infected with 
tuberculosis, the lesions in two being quite extensive. 
From each of these twoa second calf was inoculated 
intra-peritoneally with an emulsion made from well-de- 
veloped nodules. In both cases the emulsion was rich in 
tubercle bacilli and a large dose—20 cubic centimetres— 
was injected. The result was absolutely negative in one 
animal and practically so in the other. Since both calves 
received a much larger number of tubercle bacilli in the 
emulsion than those injected with the sputum we are 
led to conclude that the result in the latter was due toa 
mixed infection which operated to the advantage of the 
tubercle bacillus. The attempt to infect calves with 
human sputum by the digestive tract failed wholly. Two 
young calves (Table V., Nos. 8074 and 8096) were given 
from 30 cubic centimetres to 60 cubic centimetres of 
sputum containing many tubercle bacilli on 1i days. 
Some disturbance of digestion resulted at the time, but 
when killed no trace of tuberculosis was detected. (1) 


As TO THE INTERPRETATION OF THE RESULTS OF THE 
EXPERIMENTS. 


Accepting it as proven that the bovine tubercle bacillus 
has, asa rule, considerably greater pathogenic power than 
the human bacillus for alarge majority of experimental 
animals, how should we interpret this in regard to man ? 
Is it fair to conclude that this increase of virulence will 
hold good for man also? Until the contrary is proven, 
or until good reason for believing the contrary is shown, 
it is, in my judgment, right that this conclusion be held, 
at least as a working hypothesis. Iam aware of the ob- 


jections to this view that will be raised by some and 


acknowledge freely that it cannot be accepted as con- 
clusive. Virulence is no doubt a factor which is relative 
to the subject, and exaltation of virulence for one species 
does not necessarily prove an increased virulence for other 
species. Indeed, the reverse is true in some instances. 


~ (1) This experiment was conducted by Dr. W. G. Shaw to 
whom all the credit is due. 
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However, it cannot be denied as a general rule that when 
the virulence of a pathogenic organism is increased for 
one animal it is increased for all that are naturally sus- 
ceptible to its action. : 

he tubercle bacillus is unique in the extent of its 
pathogenic activity, both by direct experimental inocula- 
tion as well as by infection under what may be considered 
more or less natural conditions. The list of animals in 
which tuberculosis has been oberved in parks and zoo- 
logical gardens is appa!ling, the discoveries of Dubard 
and others showing that not even the cold-blooded ani- 
mals are exempt from this universal scourge. While it 
may be said of the tubercle bacillus that in cultures in 
the laboratory it is unusually tenacious of its characteris- 
tics, it is certain that in nature it has a wide range of 
adaptability as a pathogenic agent. Hence for the 
tubercle bacillus perhaps more than for any other known 
microbe we are justified in believing that an exaltation 
of virulence for practically all experimental animals will 
hold good in the case of man also. 

The question can be determined definitely only by 
direct inoculation of man. To do this experimentally 
is, of course, impossible, consequently we are forced to 
rely for evidence of this nature on those accidental cases 


which occur from time to time. It has been my fortune. 


to have three such casesccme under my observation, in 
each of which the infecting organism was known posi- 
tively to be of bovine origin. Similar cases have been 
reported by T'scherning and Pfeiffer, the latter ending in 
general infection and death. To these may be added 
two cases observed by Dr. M. B. Hartzell of the Univer- 
sity of Pennsylvania, though in both absolute proof of 
the bovine origin of the offending organism is lacking. 
Both occurred in healthy men employed by one of our 
large American railways to clean and repair cars used in 
the transportation of cattle. In both a well-developed 
tuberculosis of the skin followed slight wounds of the 
back of the hand inflicted by broken timbers. In one 
case the local disease was soon cured and no further 
trouble resulted. The other, however, ended fatally after 
about a year, through the infection becoming generalised, 
with involvement of the lungs. This patient was a 
robust man, 44 years old, weighing 175 pounds, with a 
good family and personal history: Dr. Hartzell felt able 
to exclude with reasonable certainty any other source of 
infection. 

Cases such as these permit us to deny with authority 
the claim which has been made by certain persons that 
by long residence in animals of the bovine species the 
tubercle bacillus becomes so changed as to render it in- 
capable of successful residence in the tissues of man. In 
all of these instances the bovine bacillus grew and multi- 
plied under conditions known to to be most unfavourable 
to it with the production of characteristic lesions and in 
two of the seven cases gained access to the internal 
organs causing death, a result which is unusual when 
the local lesion is due to infection from human sources. 
While the number of cases is too small to enable us to 
draw sweeping conclusions the indications are that by this 
mode of inoculation the pathogenic power of the bovine 
bacillus is at least as great as that possessed by its human 
congener. 

Infection through food.—It will not be necessary here 
to review at length the reported instances of infection 
through the digestive tract following the use of food pro- 
ducts from tuberculous cattle. Most of these of neces- 
sity lack precision and are not absolutely demonstrative 
though some of them have, as Nocard has said, “ almost 
the value of an experiment.” The well-known observa- 
tions of Stang, Demme, Gosse, and Ollivier, leave little 
doubt of the power of the bovine tubercle bacillus to in- 
fect man through the digestive tract. 


ConcLusions. 
n view of the foregoing experiments and of . 
dence quoted it seems justifiable to conclude :— the evi 


1. That the tubercle bacillus from bovine sources has: 


in culture fairly constant and persistent peculiarities. 


of growth and morphology by which it may tenta- 
tively be differentiated from that ordinarily found in: 
man. 

2. That cultures from the two sources differ markedly 
in pathogenic power, affording further means of differen- 
tiation, the bovine bacillus being very much more active 


than the human for all species of experimental animals- 


tested, with the possible exception of swine which are 
highly susceptible to both. 

3. That tuberculous material from cattle and from. 
man corresponds closely in comparative pathogenic 
power to pure cultures of the tubercle bacillus from the 
two sources, from all animals tested. 

4. That it isa fair assumption from the evidence at 
hand, and in the absence of evidence to the contrary, 
that the bovine tubercle bacillus has a high degree of 
pathogenic power for man also, which is especially mani- 
fest in the early years of life-—TZhe Lancet. 


Cattle Troughs and Disease. 


The London Master Carmen’s Association have taken: 
active steps in support of the effort of the London 
eee | Council to influence the Board of Agriculture 
with the object of stamping out the increasing cases of 
glanders in horses. They held a meeting at their offices 
on Tuesday night, and passed a resolution agreeing with 
the opinion of Mr. H. K. Shaw, F.R.C.V.S., veterinary 
expert to the London County Council, that the cattle 
troughs of the metropolis are a prolific source of contag- 
ion ; which opinion, it has been ascertained, was shared 
in by nearly the whole of the veterinary surgeons of the 
kingdom. And the London Master Carmen’s Association 
went further and offered to subscribe a substantial sum 
towards the cost of substituting water-posts for the pre- 
sent open troughs, which, with a separate pail carried by 
each driver, would go a long way towards stamping out 
the disease which is a danger alike to man and caa— 
The Times. 


[We should prefer evidence to mere opinion.—Eb.] 


Sudden death of a Veterinary Surgeon. 


On Thursday evening Sept. 5, Mr. Hutchinson, Veter- 
nary Surgeon, who acted at resident assistant to Mr. J. 
A. Thompson, F.R.C.V.S., in Portadown, dropped dead 
from acar on which he had been driving on the way 
home from attending toa professional call in the country. 
Deceased was 55 years of age and well known in the dis- 
trict. An inquiry was held at the Temperance Hotel, 
Portadown, where deceased resided. Mr. Hall, Imp. 
Hotel, and Dr. Heron were examined, the latter attri- 
buting death to heart disease, and a verdict was given in 
accordance therewith.—7'he Lurgan Times. 


ARMY VETERINARY DEPARTMENT. 


The Gazette of September 10th contains a dispatch 
giving the names of those whom the Commander-in- 
Chief wishes to bring to the notice of the Secretary of 
State for War as having rendered special and meritorious 
service before 29th Nov., 1900: , 

Vet.-Lieut.-Col. F. Smith. Vet.-Major H. T. W. 
Mann. Vet.-Captain J. Moore. Vet.-Lieut. W. D. 
Smith (attached Protectorate Regiment). : 

Vet.-Lieut. W. Dotchin (Veterinary Officer, Elswick 
Battery ist N.V.A.) 


War Orrice, Patt Matt, Sep. 17. 
1.Y.—Herts.—Super Vet.-Lieut. W. C. B. Revill to be 


, Vet.-Lieut. on the establishment. 


Captain A. ay toy and C.V'S. J. P. Bell arrived at 
Southampton on Sept. 16th inthe transport “ Dilwara. 
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